Transitioning towards a green economy -one that focuses on reducing environmental risks and resource scarcities, while also improving well-being-has been put forward as one possible path towards sustainable development. While the potential advantages of pursuing a green development path are clear, moving forward on the green agenda requires guaranteed support for emerging businesses and industries. Consequently, the policy agenda will have to be tailored to these new green business areas. This study assesses various green businesses and their potential suitability for the small island State of Barbados.
With a fixed exchange rate, Barbados depends on its foreign exchange earnings from the export of goods and services to finance its imports. These imports are used in virtually every aspect of production, from tourism to manufacturing. In 2010 total merchandise exports amounted to US$ 429 million, equivalent to less than 1% of total world exports. As table 1 shows, these exports were concentrated in a few key areas, mainly agricultural products and manufactures. Most of the country's exports go to the United States (25%) and the European Union (20.4%). Meanwhile, total exports of services in 2010 came to US$ 1.6 billion, representing about 0.04% of total world exports. These trade patterns reflect not only geographical factors (such as the proximity of the United States), but also historical precedent (for example, the export of sugar to Europe under preferential trading arrangements). Travel accounted for the bulk of these export receipts (67%), with other commercial services making up most of the remainder.
Given the relatively high concentration of the island's exports (both goods and services) in a few key areas, the export of green goods and services could provide opportunities for diversification into higher value added areas. Indeed, in 2011 Prime Minister Freundel Stuart 1 noted that one of the development objectives for the island over the medium to long term would be to become "the most environmentally advanced, green country in Latin America and the Caribbean". In pursuit of this objective the island completed a Green Economy Scoping Study (Moore and others, 2012) , assessing the potential opportunities for pursuing a green growth strategy. One of the recommendations of the study was that an assessment of the trade in environmental goods and services in Barbados should be carried out in order for the island to fully harness the potential of the green economy. This paper therefore attempts to identify potential green export opportunities for Barbados, assessing both goods and services. For goods, the World Trade Organization (wto) draft list of the universe of environmental goods (wto, 2011 ) is employed to identify areas where the island has comparative advantages and, for services, an assessment is undertaken of how well potential green business opportunities match the business environment in Barbados. The results of the study could be used as an input for the development of industrial, fiscal and trade policies. In relation to trade policy, this exercise could be used a case study of the potential implications of accepting the wto draft list of the universe of environmental goods. Where potential comparative advantages are identified, policymakers could spur growth in these areas through incentives 2 and with the support of an appropriate industrial policy framework.
I

Introduction
The most similar studies found in the existing literature on the topic are those by Huberty and Zachman (2011) and Ernst and Young (2008) . Unlike Huberty and Zachman (2011) , however, the present study does not attempt to identify green goods, but uses the wto draft list of environmental goods to identify potential comparative advantages. This analysis could be relevant to trade negotiators examining the potential impact of accepting this list on trade in Barbados (and, to some extent, the Caribbean as a whole). The paper also differs from both Huberty and Zachman (2011) and Ernst and Young (2008) because it considers potential opportunities in both merchandise trade and services.
The remainder of this paper is structured as follows. After the introduction, section II discusses the concept of green goods and services and attempts to show the relationship between the various definitions currently being employed. Section III outlines the methodological approach used in this study to assess potential green export opportunities and section IV presents the results. Section V summarizes the main findings and puts forward some recommendations for future policy changes.
II
Identification of green goods and services
The terms "green goods and services" and "environmental goods and services" are used interchangeably in the relevant literature. The Organisation for Economic Cooperation and Development (oecd/eurostat, 1999) identifies the environmental goods and services industry as one that is largely made up of activities that produce goods and services to measure, prevent, limit, minimize or correct environmental damage to water, air and soil, as well as problems relating to waste, noise and ecosystems. The definition categorizes goods and services according to whether they involve pollution management, cleaner technologies and products or resource management. In each of those categories, activities are further classified into three subgroups: (i) production of equipment and specific materials; (ii) provision of services, and (iii) construction and installation of facilities (see figure 1) .
The definition of the environmental goods and services industry is, however, still somewhat contentious and, according to Sinclair-Desgagné (2008) , it encroaches on other better-known industrial classifications. For example, rather than including solar cells, windmills and ethanol in the energy sector and ecotourism as a subcategory of tourism, they would be classified under the environmental goods and services industry. The distinction between environmental and non-environmental goods and services is also somewhat ambiguous. For example, it is not clear if all resource-efficient technological and managerial enhancements should result in an environmental goods and services classification.
Building on this early work, the Bureau of Labor Statistics of the United States Department of Labor uses a similar definition to that developed by oecd/eurostat (1999), identifying green businesses as those that are engaged in the production or provision of services that enhance the environment or conserve natural resources (Bureau of Labor Statistics, 2012) . However, it seeks to address some of the criticisms levelled at oecd/ eurostat (1999) by providing clear guidance in relation to environmental services companies and natural resources conservation. Figure 2 presents Rather than a adopting a broad definition of green goods and services, the Republic of Korea has focused its Green New Deal 3 on 27 core high-technology areas. 3 The Green New Deal in the Republic of Korea is a stimulus plan introduced in 2009 in response to the recession, to stimulate growth
The plan aims to build a resource-efficient economy with an enhanced long-term potential output. Each investment is ranked according to its associated time frame: (i) short-term gradual; (ii) medium-term intensive; and (iii) long-term intensive (see figure 3) . Figure 3 shows the main export categories, the type of goods and services targeted and the nature of the investment depending on whether it relates to a short-, medium-or long-term objective. While the selection of industries identified for support under the Korean Green New Deal seems somewhat limited, it sends a clear message to the private sector on the areas where there is likely to be current and future government support; and although these 27 core areas were not developed for the purposes of measurement, they leave no doubt as to the sectors that the government considers green.
in the short run and reorient the economy in the medium to long term towards more resource-efficient areas. An alternative definition of the concept of green goods can be obtained from the international trade arena. The central objective of the Doha Development Agenda launched at the fourth World Trade Organization (wto) Ministerial Conference is to enhance support for trade and environmental policies. At present, negotiations are taking place in three main areas: (i) The relationship between wto rules and multilateral environmental agreements; (ii) The collaboration between wto and secretariats of those multilateral environmental agreements; (iii) The elimination of tariffs and non-tariff barriers on environmental goods and services. In relation to the third area, wto members are currently holding negotiations on the identification of environmental goods, but have not yet addressed the definition of services. A number of proposals have been put forward in relation to goods: one calls for the use of broad criteria as the basis for their identification; another suggests introducing a request-and-offer process, with members proposing the items to be included and for which they are prepared to assume liberalization commitments. Under a third proposal two lists would be prepared, one for developed countries and another for developing countries, drawn from a single universe of goods; or alternatively, a common list could be prepared for all members and a second list would comprise only those products specifically selected by developing countries for exemption or a lower level of tariff treatment. Figure 4 contains an aggregated version of the proposed reference universe of environmental goods and services.
The reference universe is based on the 2002 revision of the Harmonized Commodity Description and Coding System (HS2002) classification at the six-digit level and is available in wto (2011). A sample core list of goods has been proposed as the starting point for discussion (see table 2 ).
Without international agreement, these green goods and services will continue to be subject to the same tariff and non-tariff barriers to trade as other less resource-efficient goods and services. Nevertheless, the Green Economy Scoping Study (Moore and others, 2012) for Barbados notes that, given the environmental constraints faced by the island and the demand for decent employment opportunities, a green growth strategy would have significant potential as a means of generating sustainable growth and development. The next section therefore identifies a potential approach to ranking the various green export opportunities that policymakers should consider for future policy support. 
Proposed reference universe of environmental goods
III
Methodological approach
As discussed in the previous section, the list of potential green goods and services is long and contentious. To avoid providing an arbitrary list of possible business areas or, even worse, an exhaustive list that is not necessarily relevant to the situation in Barbados, an analytical approach for evaluating business areas is employed. A schematic representation of that approach is presented in figure 5 . The approach adopted must take into account a universe of green business opportunities and, given the focus of this paper on export opportunities, the list proposed in wto (2011) is a good starting point. However, as that list excludes services -an area in which Barbados is likely to have a comparative advantage-the study also uses the Bureau of Labor Statistics (2012) lists to generate a comprehensive database of green businesses. 
Green export opportunities
Source: prepared by the author.
One means of identifying potential green business export opportunities is to calculate indices of revealed comparative advantage (Balassa, 1986 and 1989) . These indices provide a simple measure of the extent to which a country or regional group is more specialized in a particular area of goods relative to another. The most popular comparative advantage index is the revealed export advantage (rea):
where X ij are the exports of good j by country i and X nj are the exports of the same good by country group n. The country is assumed to have a revealed comparative advantage if rea>1 and a revealed comparative disadvantage if rea<1.
Vollrath (1991) 
For all three indices, positive values would indicate that the country has a revealed comparative advantage. It should be noted that all the indices outlined above can be distorted by government policies and other interventions. This caveat should be considered when interpreting the results. All values for commodity exports and imports are obtained from the United Nations Commodity Trade Statistics Database (comtrade) using the six-digit HS2002 classification and trade data for 2005-2010. 4 Owing to the limited data available on international services, a similar analysis could not be carried out for service exports. Instead, a swot (strengths, weaknesses,
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for BarBados • Winston Moore opportunities, threats) analysis was undertaken to determine how well the green business characteristics match the current and projected future business environment. Thus, elements of the business environment, such as whether there is an adequately trained labour force and the situation regarding licences and permits, infrastructure and finance, reflect the constraints on new businesses that are likely to influence their viability. This aspect of the model is complicated somewhat by the fact that a particular characteristic might be a constraint in the current business environment, but if it were eliminated by future policy changes, it could ultimately incentivize businesses in this area. The final score for each product group was the sum of the scores for each of these individual questions.
IV
Ranking potential green export opportunities
In order to assess the consistency of the revealed comparative advantage indices, pairwise correlation statistics between the four indicators were calculated. In general, the indicators are all positively correlated: if one comparative advantage index suggests that the country has an advantage for a particular good, the other indicators are also likely to provide a similar result. In addition to the positive relationship, all of the bivariate correlation statistics were greater than 0.7, indicating a high level of consistency in the results.
Given the consistency of the results, only the revealed competitiveness (rc) indices are provided in On the basis of this analysis, Barbados has a comparative advantage in just 6% of the green goods included in the wto draft universe of environmental goods. Given the island's size, it is unlikely to be a major producer of a diverse set of goods. Nevertheless, the limited extent to which the island is exploiting opportunities in relation to the export of green goods suggests that there remains significant room for growth. This finding is further substantiated by the recent trends in the export of green goods. To assess the extent to which the island has been exploiting these advantages, figure 6 plots the value of green goods exports for Barbados in the period [2007] [2008] [2009] . The figures show that green goods exports still represent just a small share of overall merchandise exports from the island: between 3% and 4%. In addition, the contribution of green goods exports to total merchandise exports has not changed appreciably. To fully leverage the global demand for green goods, export promotion in these areas will be key over the coming years.
The list in table 3 was limited to green goods, however, since services account for the majority of goods and services exports from Barbados, the island is likely to have comparative advantages in that area as well. Using the questions in section III, each of the categories in the database was assessed and the final results are provided in figure 7 .
The results point to potential opportunities in the following areas ( figure Barbados already has a large workforce of trained individuals in the service industry, however, their skills must be enhanced to take advantage of available opportunities. Figure 8 shows the breakdown of employment by occupation and sex at the end of 2011: of an employed population of 127,800, about 59% can be classified as service workers, with a large number of those individuals engaged in higher level service professions (for example, technicians and associated occupations).
At present, the Samuel Jackman Prescod Polytechnic provides diploma-level training in mechanical engineering, electrical engineering, construction and architectural studies, among other subjects, while undergraduate and graduate qualifications are available from the University of the West Indies at the campuses in Mona, Jamaica, and Saint Augustine, Trinidad and Tobago. Qualified Barbadian students are eligible to enter the University of the West Indies to pursue studies with full government sponsorship.
Barbados will, however, need to address some training gaps if it is to fully leverage the potential benefits of exporting green services. For example, there is currently no local or regional council to allow skilled service professionals to pursue leed certifications for their projects; and despite the incentives in place enabling companies and individuals to write off part of the cost of ISO certification, the upfront costs for many small companies can still be prohibitive. 111110  111320  111422  112210  112910  115310  236210  238132  238211  238332  314110  321991  325510  327111  327320  331316  332112  333319  334119  334519  335312  336399  485112  511199  523130  541410  541820  562219  712130  811412  926130 
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HS: Harmonized Commodity Description and Coding System. 
V
Conclusions and recommendations
Barbados has adopted ambitious targets in relation to pursuing a green economy. These targets are largely based on the recognition that the island faces significant resource constraints and a vulnerability to price shocks from imported resources (Moore and others, 2012) . This paper assesses the potential green export opportunities for the island, analysing both green goods and green services. Using disaggregated trade data at the sixdigit level (HS2002 system of classification), the study calculates indices of revealed comparative advantage in order to identify areas that the island should consider targeting for support. Given the importance of services to the Barbadian economy, opportunities in green services are also examined.
The results of the study suggest that Barbados has a revealed comparative advantage in about 16 green export areas. The total value of these exports, however, is still quite small (less than 4% of total exports) and has grown at the same rate as total exports in recent years. In relation to services, the number of potential business areas that could leverage the skills and resources of the island was larger. Some institutional support would be needed, however, to help professionals achieve international certification. It should also be noted that developing economies may be able to introduce new goods or services exports, but sustaining that trade is more difficult, with many firms struggling to maintain their market share. These firms need to focus on research and development in order to keep their market share and enhance efficiency.
While green goods and services might help to diversify the island's export base, many of these goods and services can build on existing industries. For example, green tours can use existing tourism infrastructure and help the island to enhance the earnings from that industry, while providing a more fulfilling experience for visitors. Barbados has a long history in the manufacture of solar technologies (Moore and others, 2012) and, with sufficient investment, these companies could penetrate a larger number of markets around the world. These are but a few examples, yet they illustrate the potential advantages that can be gleaned from building on the country's knowledge and experience. There would also be potential advantages to pursuing a regional capacitybuilding strategy on the export of green goods and services. For example, rather than setting up individual certification institutes on each island, a regional initiative could be pursued in this respect.
